hypothalamus. In laying hens, a diurnal decline (P <0\m=.\01) in the plasma concentration of LH between 1 and 4 h after the onset of darkness was preceded by a fall (P < 0\m=.\05) in the content of LHRH-I in the posterior hypothalamus and in the total hypothalamic content of LHRH-II (P <0\m=.\01). In all groups of hens, irrespective of the times of day at which tissue was taken, significant (P < 0\m=.\05\p=n-\<0\m=.\001)correlations
INTRODUCTION
A diurnal rhythm in the secretion of luteinizing hor¬ mone (LH) has been demonstrated in the domestic hen. In sexually immature birds with no gonadal development the concentration of LH in plasma increases rapidly during the first 3 h of darkness and falls shortly before the onset of light (Wilson, Jennings & Cunningham, 1983) . During sexual matu¬ ration the duration of the period of raised plasma LH concentrations gradually lessens so that in the laying hen there is only a small transient increase at the onset of darkness (Wilson & Sharp, 1973; Wilson et al. 1983) followed by a sustained decline during the remaining hours of darkness. In the laying hen cyclic changes in the plasma concentrations of LH are superimposed upon those attributable to a diurnal rhythm (Wilson et al. 1983) .
Two forms of luteinizing hormone-releasing hor¬ mone (LHRH) have been isolated from the brain of the domestic fowl. These are LHRH-I (pGlu-His-TrpSer-Tyr-Gly-Leu-Gln-Pro-GlyNH2; King & Millar, 1982) and LHRH-II (pGlu-His-Trp-Ser-His-Gly-TrpTyr-Pro-GlyNH2; Miyamoto, Hasegawa, Nomura et al. 1984) . It has been suggested that LHRH-I is directly responsible for stimulating the release of LH at the anterior pituitary gland since it is predomi¬ nantly found in nerve terminals in the median emi¬ nence and in cell bodies in the preoptic/septal region of the hypothalamus (Mikami, Yamada, Hasegawa & Miyamoto, 1988) . Furthermore, active immunization of laying hens against LHRH-I, but not against LHRH-II, resulted in a cessation of egg production (Sharp, Talbot, Main et al. 1990 ). Also reductions in the content of LHRH in the posterior hypothalamusmedian eminence during both the spontaneous and progesterone-induced releases of LH were found using a radioimmunoassay for mammalian LHRH which has since been shown to measure LHRH-I but not LHRH-II (Stansfield & Cunningham, 1988) . The latter changes were subsequently confirmed using a radioimmunoassay (RIA) specific for LHRH-I (Wilson, Chairil, Cunningham & Gladwell, 1990a) .
LHRH-II has been detected by immunocyto¬ chemistry in nerve cell bodies in the anterior midbrain at the periphery of the hypothalamus (Mikami et al. 1988 ). Significant amounts of LHRH-II have also been measured by RIA in the anterior hypothala¬ mus (Sharp et al. 1990; Wilson et al. 1990 ; Wilson, Gladwell & Cunningham, 1990 ) (Wilson et al. 1990 ).
RIA
The concentration of LH in plasma was determined using the RIA described by Follett, Scanes & Cunningham (1972) . The hypothalamic contents of LHRH-I and -II were determined using the RIA methods described by Stansfield & Cunningham (1988) and Wilson et al. (19906) respectively. LHRH-I was assayed using the antiserum 3/3 (Sharp et al. 1990 ) and the minimum detectable amount was 6 pmol/l. LHRH-II in each sample was assayed on two occasions using the antisera 10/2 (Sharp et (Duncan, 1955 (Fig. \a,b) .
In contrast, in hens of 11 weeks a further 80% increase in the plasma concentration of LH between 18.00 and 21.00 h was accompanied by falls of 40% in the total hypothalamic contents of both LHRH-I and -II (Fig. 2a) In both laying and sexually immature hens there was a close relationship between the contents of LHRH-I and -II in the anterior hypothalamus of indi¬ vidual birds. Those with a high content of LHRH-I in the anterior hypothalamus also had a high content of LHRH-II in the same region, whereas those with low LHRH-I also had low LHRH-II content. There were significant correlations ( <0-05-<0001) between LHRH-I and -II in the anterior hypothalamus in all groups of hens and at all times of the day at which hypothalamic tissues were taken. No such relation¬ ship was evident with regard to LHRH-I and -II in the posterior hypothalamus. Also, there (Wilson, 1978; Wilson, Jennings & Cunningham, 1984) and it is possible that a pro¬ nounced diurnal variation in the plasma concen¬ tration of LH is a feature of that stage of sexual development.
In all groups of sexually immature hens an increase in the concentration of LH in plasma within the first hour of darkness was associated with a tendency for the hypothalamic content of LHRH-I to (Wilson et al. 1990 ). Since hens of 11 weeks have undeveloped ovaries (Wilson & Sharp, 1975) , the fall in the hypothalamic content of LHRH-II is un¬ likely to have resulted from steroid feedback regu¬ lation. In both situations in which plasma concen¬ trations of LH were increased substantially, either by progesterone administration (Wilson et al. 1990 ) (Mikami et al. 1988 ) and the tight correlation between the contents of LHRH-I and -II in the anterior hypothalamus in all groups of birds in this and a pre¬ vious study (Wilson et al. 1990 ) point to a causal relationship between the changes in the activity of LHRH-II, LHRH-I and the release of LH.
